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As students develop mathematically, they are able to solve NCTM PROBLEM-SOLVING STANDARDS 
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NCTM REASONING STANDARDS 
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Technology Visualization 
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NATURE OF MATHEMATICS attempt to build patterns, and identify those quantities that 
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In geometry, a circle can be transformed into an ellipse by a vertices, sides and edges of various 3-D objects, 2-D shapes 



.2 Jc 

cm <-> 

u C 

£ "2 

w Q 

a a 

• CL 

3 £ 

O 2 

*S 3 

§ o 

> js 

<4- cm 

° 5 

E 

3 T3 

V5 (4 h 

<U O 

*3b 8 

§ § 

« cm 

•S'£ 

lt <u 
cm bO 
0) g 
C fa 



TP 

C 

cd 

cm 

00 

g 

X 

c 

in 



^ 5 

X © 

S-a 



O CA 

a E 

_C <u 

cl x 
g cd 

bb o- 



o •- 
^ -2 
§ £ 



fe 1 

II 

■|i 

O -r* 

w a 

3 ■- ti 

*> 52 g 



L. 

cu 

X5 

E 

3 

z 




-c £ oo 



o «- 
3 !fa 

*3 O 

JJ C 

3 c 

u E 

w 

•■3 o 

£ -o 
x 2 

D 

c JU 

E _D 

O cd 
^ <U 
CU X) 
CL w 

8 3 

E g 

3 a 

O c 

'3 CU 
cd X) 



cd X 
cj c 

, , cd 

cd 

CJ £ 

c 6 

CU w 



on 

^ O 
« 2 

b 3 
o .8 

O W) 



CU 

c o 
O S 

^ JS 

5 a 



II 

c | 

S 5 



.3 O 

£ £ 
3 <U 
U <U 
3 

■S s 

<D L-h 

1 J 

X Cl 



o 


a 


CJ 


O 


c3 




CL 


X 


E 


(U 

on 

3 


o 

CJ 


X 


o 




X 


X 




(U 


cm 

<U 


.fa 


‘E 


CL 


bX) 


cd 


o 


JS 


CJ 


cm 


CU 


<U 


l—i 


-O 


<u 

Jp 


‘C 

o 


X 


cm 

<U 


3 


X 


o 

JS 


o 


cm 




cm 

c 


cm 

C 


E 


O 


<u 
1 1 


.8 


cd 




CL 


X 

cu 


k* 


u. 


(U 


CL 


X 


CU 

■a 


E 

3 




E 



o 

"cd 

| 

■s "d* 

cd 

s 

CS 



cu 

<U 

cj 

C 

o 

U 



4> 

■c 

<U 

on 

X 

<U 



TP 

flj 

E 



JS 

U 



<u 



CU 



Sell 



0) 

la 

0 ° = 

bO 

m 

1 3 
3 -£ w 

>La 

cd o) 
■£ <u 
<u _ _c 

• gh 



) w 

i-2 

i § 

i cj 



-8 

-8 § 
*> c 

cd 






TP 



cd 

a 1 . 22 _g 

<U 



cd 



cu 



r cu 

pb > 

M cd 
. JS 

on 

cd -3 

I ^ 

§ 1 

a. B 

on X 
cd 



|i 

a. c 

o 

•- a- 

a.i 
> E 

on "5 
cd ot_ 
TP O 

g >, 

.fa C 
w cd 

2 E 

Sd bo 

a .a 

JS > 

° o 

on 



« 2 £ 
w a •? 

§ g M 
I = s 

cd +-> -_3 

u, on — 

E - <u 

0) 2 bJ3 

o O c 
c fl 2 ■ 

O c JC 
o 5 O 
o cd ‘fa 
w <D ° 
X X on 
(0 •- <p 
<U on 
C -3 



g .52 g 5 

« «—■ u, cd 

CA £ w 3 

^ H C .fa 



E 

3 

on 

JJ 

M 



JS 
cj c* 
3 S? 



on" 

>T c 



cm 

<u ,5 

c M 



c 

<U *J 

1 i 

on tn 

- C 

o ° 

.8 o) 



on 



cd D x 

E E 1 

U- U- Cd 

.O ,0 cm 

O^H O^H 



a 



o 



‘Sn fa fa o .fa X 



cm 
cm 

a g 
5 >e 

IB c 

si 

rs 

3 cm 

C ^ 






u-, <U 

tm E 

-c 

fi CD 



cd 

E 

<D 

1 5 
E 
c 



o 

cj 

bX) 

g 

E ^ 

cd O 



4-» ^ 

cd S 
X <u 

cm 

q> O 
CL 



O X 

22 $ 



E - E 
5 I o 

X CL > 
o o -n 

U> L- O 
CL CL cm 



<U 

CL . 
O on 

~ O 
X bX) 
§ ^ 
tS o 

C CL 
O L_ 
O O 



03 

CJ 

V3 

'O 

c 

cfl 

s 



S3 

.2 

*35 

e 

cu 

E 



X 

o 

CL 
JS O 
•ti cu 

^ > 
^ <u 
X X 
H <U 
2 

u o 



5 w 



cd 

3 



■ JP 
O 



on ^ , 



o Q 

E 

c 

■ o 



LJ SC JS 
^ -C H 



Q 

i 

OJ 



CL 

<D 

CJ 

C • 

o - 
o 



X 

D Cd 

1 0 
£ cu 
cd bX) 

cm *5 
u. <U 

J51 

s g 

g-fl 

M g 

‘cm ■£ 

S ’S 

' o 

TP CL 
(U g 
X) § 
C X 
cd (U 
CJ k- 



cd 

■£ cd 

W CU 

.8 13 

CL w 

_, cm 



a- 

IE 



<D X 

S 2 g 



cm 



CU L- 

■S § 

feb 12 

w cm 
<U 

2 

<u 

c 

g w> 

aS 8 

i- ^ 

<U 3 

cl cr 

CL 00 
3 cd 



o 
w c 
X o 
cu x 

S 3 

CD 



cm 



x .5 £ 



^ ro ^ ^ 



<u 

s*.S 

° c 

O 3 

c I 

•2 -g 

g Q- 
| £ 
.1 & 
X cd 



cm qj 

c 3 

D cm 

l£ 

cm «-* 
r bX) 

JS e 

i -i 

.o 1 



O 

CJ o 



t 8 

O 3 

E y 

a) P 

cm ^ 
X 1/5 

c o 
3 *c3 

k- t- 

O JP 
3 <U 

3 



»U 

c | 

I 1 

8 

3 1 

a * 

cU cd 

E 8 

bX) 

c uT 
'35 8 

3 CU 

X E 
JJ -C 
rE <u 

c- CL 
O (. 
on 7? 
(U ° 

X - 

8 <3 

f E 

cd o* 

s 

on X 

t) <U 
CD JS 

Lo* H 

o 



cm 



cm 



.8 & 

cm cj 

^ c 
O 

Dh cj 



r- '«*— 

o ° 

Cd g 

N -g 

•c E 

O 3 

E c 

<D 

E 

c 5 

o x 

w cd 
O CL 
3 o 

c h 

o cu 

a e 

c o 

bX) W 
O M 



E c 

8 x 

rt 04 

CL ‘C 
c o 

E ^ 

O 0) 
cm Q 
8 

w 2 

Ui _g 

M 3 

cl E 

cU u 

CJ ,0 

C **-i 
O Ot— i 
cj O 



O 



SO 

Os 

os 

<u 

c 

3 



o 

ERIC 



o 

O’ 5» 



8- 

C 

o 

<J 



C 

•S 



'j x 
c ^ 

C T3 

O 

It 

5 > 
5 cj 



^ t3 



O’ O 

c -S' 

s ® 

K f! 

2 •§ 

c I s 

o o. 



x 

cd 

C 

cd 

u 

E 

8 

cm 

cu 

£ 



Pattern With the growing use of technology to process numerical 
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SUGGESTED TIME ALLOTMENTS 
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COMMON, APPLIED, PURE FOCUS FOR 
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K-12 GENERAL OUTCOMES— Number Strand 






Demonstrate a number sense 
for whole numbers, 0 to 
100 000, and explore proper 
fractions and decimals. 


Apply arithmetic operations 
on whole numbers and 
decimals, and illustrate their 
use in creating and solving 
problems. 


Tf 


Demonstrate a number sense 
for whole numbers 0 to 
1 0 000, and explore proper 
fractions. 


Apply arithmetic operations 
on whole numbers, and 
illustrate their use in 
creating and solving 
problems. 

Use and justify an 
appropriate calculation 
strategy or technology to 
solve problems. 

Demonstrate an 
understanding of addition 
and subtraction of decimals. 




Develop a number sense for 
whole numbers 0 to 1000, 
and explore fractions (fifths 
and tenths). 


Apply an arithmetic 
operation (addition, 
subtraction, multiplication 
or division) on whole 
numbers, and illustrate its 
use in creating and solving 
problems. 

Use and justify an 
appropriate calculation 
strategy or technology to 
solve problems. 


N 


Recognize and apply whole 
numbers up to 1 000, and 
explore fractions (halves, 
thirds and quarters). 


Apply a variety of addition 
and subtraction strategies on 
whole numbers to 100, and 
use these operations in 
solving problems. 

Use an appropriate 
calculation strategy or 
technology to solve 
problems. 




Recognize and apply whole 
numbers from 0 to 100, and 
explore halves, in familiar 
settings. 


Apply informal methods of 
addition and subtraction on 
whole numbers where the 
maximum sum is 18. 


Ui 


Describe, orally, and 
compare quantities from 0 to 
10, using number words in 
daily experiences. 


Demonstrate awareness of 
addition and subtraction. 


Substrand 


Number Concepts 

Students will: 

® use numbers to describe 
quantities 

o represent numbers in 
multiple ways. 


Number Operations 

Students will: 

® demonstrate an 
understanding of and 
proficiency with 
calculations 

® decide which arithmetic 
operation or operations 
can be used to solve a 
problem and then solve 
the problem. 
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K-12 GENERAL OUTCOMES — Patterns and Relations Strand 
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K-12 GENERAL OUTCOMES — Shape and Space Strand 
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Grades 10— 12 I [C] Communication [PS] Problem Solving 

Strand: Patterns and Relations (Relations and Functions) I [CN] Connections [R] Reasoning 

Students will: f [E] Estimation and [T] Technology 
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Students will I ® Estimation and [T] Technology 

i . , . | Mental Mathematics [V] Visualization 

• collect, display and analyze data to make predictions about a population. I 
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Cluster Common C5 

Strand: Patterns and Relations (Variables and Equations) L [C] communication [PS] Problem Solving 

Students will: | [CN] Connections [R] Reasoning 

© represent algebraic expressions in multiple ways. 1 [E] Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Common C5 

Strand . Patterns and Relations (Relations and Functions) | [C] Communication [PS] Problem Solving 

Students will: | [CN] Connections [R] Reasoning 

• use algebraic and graphical models to generalize patterns, make predictions and solve problems. I [E] Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Common C5 

Strand. Shape and Space (3-D Objects and 2-D Shapes) j [C] Communication [PS] Problem solving 

Students will: j [CN] Connections [R] Reasoning 

© describe the characteristics of 3-D objects and 2-D shapes, and analyze the relationships among them. g [E] Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Cluster Common C5 

Strand. Shape and Space (3-D Objects and 2-D Shapes) | [C] Communication [PS] Problem Solving 

Students will: j [CN] Connections [R] Reasoning 

o describe the characteristics of 3-D objects and 2-D shapes, and analyze the relationships among them. I t E l Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Cluster Common C6 . 

Strand: Statistics and Probability (Chance and Uncertainty) | [C] Communication [PS] Problem solving 

Students will: 1 [CN] Connections [R] Reasoning 

® use experimental or theoretical probability to represent and solve problems involving uncertainty. 1 1 E 1 Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Cluster Applied A1 

Strand: Shape and Space (Measurement) § [C] Communication [PS] Problem Solving 

Students will: f [CN] Connections [R] Reasoning 

® describe and compare everyday phenomena, using either direct or indirect measurement. 1 l E l Estimation and [T] Technology 

j Mental Mathematics [V] Visualization 
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I Mental Mathematics [V] Visualization 




Western Canadian Protocol, June 1996 Orj p 96 Cluster Applied A 1/Shape and Space 



c 

o 

M 

,S -§ S 

O c rt 

<8 -g 2 

u u r 
o£ H ^ 






ca £ w w 
o £ c «* 
g -2 o 2 

g « <9 “ 

E 



03 



Jig 

Sutfs 

u u u 



O 

ERIC 



T3 

.0) 

"ex 

ex 

< 

o 

4— > 

eft 

2 

u 



c 

<u 

6 

a 

3 

00 

cS 

<U 



D 

O 

CS 

CX 

00 

T3 

G 

03 

D 

C3 - 

J3 

00 

t 5 

c 

c3 



1 



I 
■*— < 
o 

<D 



o 

<D 



<u 

x: 



<d 

0D 



6 

0 

e 

JB 

ex 

£ 

X3 

& 

<u 

> 

<D 

1 

ex 

6 

o 

o 

X3 

c 

d 



1 1 

I § 

I -8 



00 03 • 



Cft 

jy 

H 

s 

9 

X 

Ed 

o> 

► 

T3 

9 

Ln 

•w 

eft 

9 



eft 

cy 

s 

o 

u 

'fcj 

9 

o 

u 

g 

*3 

0) 

a 

cn 



Cft 

a> 

& 

o 

o 

9 

o 

"3 

u 

a> 

C 

a> 

o 



OD 

e 0 
s ? 
jg » 

W X) 

o o 

cd *rt 



3 ^ 

S' I 

.2 c 
c o 

-2 g 

o « 

03 Cm 

C g 

nj 

K <+? 
«*- o 

O 03 

-5b 
oo c 
c 

cd qj 

0) -S 



cj d- 
,cd •- 

3 



cd 



<L » 
O 
C 

w U 

Cd 73 
-a o 

0 .£ 

O <4- 

<u o 

1 J! 
*- 00 
52 c 

w 

x c 

00 CO 



<u 

-C 

H 



1/3 



E 

d> <u 

C/3 -— * 

= •§ 



73 

§ 



CQ 

B 

O l> 
'P cd 

B % 




If, 

°"S - 

cd c ; 
« -2 ■ 
Cq i2 

< a 

1 S ^ 

e 1 : 
g* I • 

o 

w 00 ■ 

f s < 

= 1 

<4- S I. 

® -a 

2 S 

cd c ' 
on O ; 

II, 



0 

t 

1 



o 



i? 



cd &X3 

-C c 

cd 'Jo 

■s 3 

§ £ 
C 5 



03 



8 

c 

& 

o~ 

O 

"5b 



03 



E c 
00 *- 

I *8, 

^|l 

•> S « 



00 

c 

E 

(N 




| 

> E <- 

! 5 g 

^ 2 I 

I 73 C 



<D 
oo 

00 o 

C Crt 

'5 2 

2 c 
"2 .2 > 
<u cd 

P- £ ^ 
tr u. ex 

2 <2 r r 

c c U 



T = 

— in 

< ” 



Western Canadian Protocol, June 1996 97 205 Cluster Applied A 1 /Shape and Space 

204 



Cluster Applied A 1 

Strand: Shape and Space (Measurement) : L [C ] Communication [PS] Problemsolving 

Students will : j [CN] Connections [R] Reasoning 

° describe and compare everyday phenomena, using either direct or indirect measurement. j [E] Estimation and [T] Technology 
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Cluster Applied A2 

Strand: Statistics and Probability (Data Analysis) | [C] Communication [PS] Problem Solving 

Students will: I [CN] Connections [R] Reasoning 

• collect, display and analyze data to make predictions about a population. 1 t E l Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Students will: j [CN] Connections [R] Reasoning 

© describe and compare everyday phenomena, using either direct or indirect measurement. j Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Strand: Shape and Space (3-D Objects and 2-D Shapes) | [C] Communication [PS] Problem Solving 

Students will: f [CN] Connections [R] Reasoning 

• describe the characteristics of 3 -D objects and 2 -D shapes, and analyze the relationships among them. j &] Estimation and [T] Technology 

j Mental Mathematics [V] Visualization 
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Cluster Pure P2 

Strand: Patterns and Relations (Patterns) 1 [C] Communication [PS] Problem Solving 

Students will : 1 [CN] Connections [R] Reasoning 

o use patterns to describe the world and to solve problems. 1 [ £ ] Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Cluster Pure P2 

Strand: Patterns and Relations (Patterns) j [C] Communication [PS] Problem Solving 

Students will: j [CN] Connections [R] Reasoning 

o use patterns to describe the world and to solve problems. j Estimation and [T] Technology 

I Mental Mathematics [V] Visualization 
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Cluster Pure P3 

Strand: Patterns and Relations (Variables and Equations) s [C] Communication [PS] Problem Solving 

Students will: j [CN] Connections [R] Reasoning 

® represent algebraic expressions in multiple ways. f I E 1 Estimation and [T] Technology 

j Mental Mathematics [V] Visualization 
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Cluster Pure P3 

Strand: Patterns and Relations (Variables and Equations) 1 [C] Communication [PS] Problemsolving 

Students will: f [CN] Connections [R] Reasoning 

® represent algebraic expressions in multiple ways. j f E l Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Pure P4 

Strand: Patterns and Relations (Relations and Functions) g [C] Communication [PS] Problem solving 

Students will: | [CN] Connections [R] Reasoning 

® use algebraic and graphical models to generalize patterns, make predictions and solve problems. S Estimation and [T] Technology 

j Mental Mathematics [V] Visualization 
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Strand: Patterns and Relations (Relations and Functions) i [C] Communication [PS] Problem Solving 

Students will: | [CN] Connections [R] Reasoning 

• use algebraic and graphical models to generalize patterns, make predictions and solve problems. j Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Pure P5 

Strand: Patterns and Relations (Patterns) l [C] communication [PS] Problemsolving 

Students will: | [CN] Connections [R] Reasoning 

• use patterns to describe the world and to solve problems. I [E] Estimation and [T] Technology 

1 Mental Mathematics [V] Visualization 
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Cluster Pure P6 

Strand: Patterns and Relations (Patterns) i [C ] Communication [PS] Problemsolving 

Students will: j [CN] Connections [R] Reasoning 

o use patterns to describe the world and to solve problems. 1 [E] Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Pure P6 

Strand: Patterns and Relations (Relations and Functions) | [C] Communication [PS] Problemsolving 

Students will: j [CN] Connections [R] Reasoning 

o use algebraic and graphical models to generalize patterns, make predictions and solve problems. J [E] Estimation and [T] Technology 

1 Mental Mathematics [V] Visualization 
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Cluster Pure P7 

Strand: Statistics and Probability (Chance and Uncertainty) g [C] Communication [PS] Problem Solving 

Students will : l [CN] Connections [R] Reasoning 

• use experimental or theoretical probability to represent and solve problems involving uncertainty. I I E 1 Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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Cluster Pure P7 

Strand: Statistics and Probability (Chance and Uncertainty) I [C ] Communication [PS] Problem Solving 

Students will: | [CN] Connections [R] Reasoning 

® use experimental or theoretical probability to represent and solve problems involving uncertainty. j [E] Estimation and [T] Technology 

| Mental Mathematics [V] Visualization 
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